STUDENTS have long been intrigued by the drumming of the Ruffed Grouse (Bonasa umbellus). Physically, drumming is a wingbeating display performed from a stationary position, usually upon an elevated object known as a "drumming log." The drumming performance has been described in detail by Bump 
STUDENTS have long been intrigued by the drumming of the Ruffed Grouse (Bonasa umbellus). Physically, drumming is a wingbeating display performed from a stationary position, usually upon an elevated object known as a "drumming log." The drumming performance has been described in detail by Bump eta] . (1947: 274-276) and Hjorth (1970: 220-225) . Functionally, drumming is believed to correspond fully to song, which is lacking in the species (Hjorth 1970 At the drumming log a television camera (Sony Model TC-303, F 1.4) was lashed to a small tree about 7 feet from the drumming stage (the place on the log where the grouse habitually stands when drumming). The partially camouflaged camera was placed directly behind the bird when it drummed. Omnidirectional microphones (Shure Model 420, 15,000-ohms impedance) were placed directly in front, to each side, and to the rear of the stage. Each microphone, attached to a thin iron rod driven into the ground, was suspended at "bird height," about 5 feet from and pointed directly at the drumming grouse.
Several hundred feet from the drumming log, the videorecorder (Sony Model EV-210) and camera power supply-control unit (Sony Model TP-110) were set up in a vehicle and connected to the camera and a nearby 110-volt source. Each microphone cable was connected to a 10,000-ohm potentiometer in a specially constructed switch box. By adjusting the potentiometers, the micro~ phones were equalized so that each caused the same deflection on a strip chart recorder in response to a standard sound source. The switch box was designed to permit input of any of the four microphones to either of the two audio channels of the videorecorder. When recording, pairs of microphones were systematically connected to the recorder on successive drums, thus permitting later comparison of the sound level of each drum from two directions.
The drumming sounds on video tape were played back, amplified (Ampex Model 620 speaker-amplifier), and measured with a sound level meter (General Radio Co. Type 1565-A, set on the C• scale). Measurements were made of the seventh or first "loud" wingbeat, described by Hjorth (1970: 223) as "regular stroke number six." This stroke was selected because it was readily identifiable and well separated temporally from adjacent beats.
RESULTS AND DISCUSSION
Drumming sound levels recorded directly in front of the grouse averaged 14.3 and 16.2 dB greater than to the sides and 9.3 dB greater than to the rear (Table 1) . Although the bird did turn around several times between drums, it consistently faced the "front" microphone when drumming.
As the decibel scale is logarithmic, these data demonstrate substantial directional differences in the intensity of the sound of drumming. It should be pointed out that these measurements are relative and do not represent actual sound levels at 5 feet from a drumming grouse. The directional differences in drumming sound intensity reported here are substantiated by Hjorth's (1970: XSound levels from two microphones recorded for each drum; each value is the mean of two sound meter readings taken for a given drum and microphone. directional differences in the intensity of the sound, the probability of a particular observer hearing a drum performed at a given distance is also dependent on the orientation of the grouse relative to him. If drumming grouse were oriented in random directions, the directional factor would appear to be of little consequence to most field procedures relying on drumming counts. As drumming logs in some regions tend to be oriented according to prevailing storm winds (Meslow 1966: 22 ; Boag and Sumanik 1969), and as drummers often face in a consistent direction relative to the log, the directional factor does need to be considered.
Sound levels of different drums recorded from the same direction were quite similar (Table 1 ). Yet a grouse apparently is capable of controlling the intensity of the sound of its drumming over a wide range. Gullion (pers. comm.) has found that grouse sometimes greatly reduce the sound Stimulation to drum appears to be partially dependent on a feedback response to the drumming activity of neighboring males (Gullion 1966) . Aubin (1972) suggested that male Ruffed Grouse answer the drumming sounds of their neighbors by drumming in turn. If a grouse tries to increase the effect of its drumming on a neighboring male while remaining in his own territory, it follows that he will, as nearly as possible, face directly toward the neighbor when drumming. As most drumming logs are fallen trees (Gullion 1967 
